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functions
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Abstract: Constructing joint confidence bands for structural impulse response functions based on a
VAR model is a difficult task because of the non‐linear nature of such functions. We propose new
joint confidence bands that cover the entire true structural impulse response function up to a chosen
maximum horizon with a pre‐specified probability (1−￿), at least asymptotically. Such bands are based
on a certain bootstrap procedure from the multiple testing literature. We compare the finite‐sample
properties of our method with those of existing methods via extensive Monte Carlo simulations. We
also investigate the effect of endogenizing the lag order in our bootstrap procedure on the finite‐sample
properties. Furthermore, an empirical application to a real dataset is provided.
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H Results for DGP-1 with Exogenous Bootstrap
Θ1,1 Θ1,2 Θ2,1 Θ2,2
DGP1 Method EC Volume EC Volume EC Volume EC Volume
ρ = 0.95
Na¨ıve 73.45 6.52 89.50 3.55 69.05 6.20 69.50 3.78
BB 87.95 8.56 91.05 4.16 86.40 8.44 88.05 5.17
Bonferroni 94.20 10.12 98.70 5.88 93.05 9.76 94.50 6.19
Wald 96.40 11.84 99.85 7.61 96.00 11.48 98.15 7.94
Adj-Wald 88.00 8.27 90.85 4.00 85.85 8.03 90.20 5.38
ρ = 0.90
Na¨ıve 75.55 5.85 87.95 3.10 69.90 5.88 68.35 3.52
BB 87.25 7.62 92.50 3.67 86.75 7.84 89.20 4.79
Bonferroni 93.60 8.82 98.95 5.11 92.80 8.93 94.45 5.71
Wald 96.70 10.10 99.65 6.47 97.05 10.30 97.85 7.18
Adj-Wald 89.60 7.43 92.35 3.56 88.10 7.59 89.85 5.01
ρ = 0.50
Na¨ıve 70.25 2.04 87.20 1.15 69.45 3.19 70.70 2.13
BB 89.40 2.98 94.45 1.48 87.80 4.63 89.80 3.02
Bonferroni 95.35 3.35 98.25 1.96 94.60 5.08 94.30 3.50
Wald 98.00 3.92 99.35 2.34 96.80 5.89 97.90 4.12
Adj-Wald 89.75 2.91 92.75 1.41 88.35 4.35 91.45 3.01
ρ = 0.00
Na¨ıve 67.05 1.02 87.40 0.58 68.80 1.97 72.50 1.64
BB 93.25 1.50 95.75 0.77 88.15 2.92 87.05 2.38
Bonferroni 96.20 1.70 98.50 1.00 94.80 3.23 94.65 2.70
Wald 98.60 2.03 99.65 1.12 97.35 3.82 98.15 3.16
Adj-Wald 91.70 1.52 94.45 0.73 89.00 2.79 90.95 2.29
ρ = −0.50
Na¨ıve 72.30 1.65 88.80 0.49 61.75 1.70 72.10 1.55
BB 89.00 2.40 95.55 0.68 89.70 2.50 87.60 2.23
Bonferroni 95.20 2.65 98.00 0.86 94.85 2.76 95.10 2.51
Wald 98.35 3.10 99.55 1.04 97.70 3.24 97.55 2.88
Adj-Wald 91.15 2.27 94.75 0.65 87.75 2.40 90.95 2.11
ρ = −0.90
Na¨ıve 73.70 5.12 87.75 1.29 60.10 2.39 62.30 1.62
BB 85.60 6.60 94.00 1.54 85.80 3.36 88.55 2.35
Bonferroni 94.40 7.68 98.15 2.18 90.70 3.69 90.95 2.64
Wald 96.90 8.90 99.60 2.66 96.35 4.31 97.75 3.09
Adj-Wald 88.40 6.60 90.90 1.50 86.25 3.33 88.75 2.32
ρ = −0.95
Na¨ıve 71.85 5.15 88.65 1.53 58.15 2.37 63.90 1.65
BB 82.20 6.55 93.30 1.76 85.70 3.34 89.35 2.36
Bonferroni 94.05 8.07 98.30 2.56 91.80 3.73 93.60 2.67
Wald 96.70 9.42 99.70 3.02 95.45 4.37 96.90 3.10
Adj-Wald 85.50 6.79 91.80 1.69 84.25 3.35 89.70 2.35
Table 1: Empirical coverage probabilities and average volumes of nominal 90% joint confidence
bands with T = 100, H = 10, normal errors, and AIC lag selection.
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Θ1,1 Θ1,2 Θ2,1 Θ2,2
DGP1 Method EC Volume EC Volume EC Volume EC Volume
ρ = 0.95
Na¨ıve 77.25 2.87 87.80 1.75 71.25 2.73 68.90 1.86
BB 89.10 3.61 90.70 1.88 88.75 3.60 88.40 2.44
Bonferroni 95.65 4.52 98.70 2.77 95.30 4.32 95.50 2.94
Wald 98.10 4.97 99.35 3.20 97.80 4.79 98.05 3.38
Adj-Wald 88.05 3.57 90.20 1.83 89.65 3.53 89.30 2.46
ρ = 0.90
Na¨ıve 75.65 2.66 87.20 1.45 71.55 2.69 69.15 1.66
BB 88.60 3.39 91.50 1.60 89.60 3.55 89.30 2.21
Bonferroni 95.65 4.14 98.40 2.33 95.70 4.21 95.20 2.65
Wald 97.55 4.52 99.25 2.65 97.80 4.64 97.95 3.01
Adj-Wald 88.55 3.15 91.10 1.56 89.35 3.50 89.70 2.22
ρ = 0.50
Na¨ıve 68.65 0.91 88.20 0.49 69.15 1.45 71.85 0.95
BB 90.95 1.25 94.55 0.59 89.95 2.00 89.60 1.28
Bonferroni 95.70 1.45 98.75 0.80 95.75 2.29 95.95 1.51
Wald 97.70 1.63 99.05 0.91 97.65 2.55 97.40 1.70
Adj-Wald 89.40 1.63 92.00 0.91 88.40 2.55 88.65 1.70
ρ = 0.00
Na¨ıve 69.45 0.46 88.40 0.25 66.10 0.91 74.95 0.75
BB 91.50 0.64 94.10 0.30 88.15 1.25 90.20 1.00
Bonferroni 95.80 0.73 98.30 0.41 95.50 1.44 96.70 1.19
Wald 98.10 0.64 99.50 0.29 87.45 1.23 98.30 0.97
Adj-Wald 90.10 0.64 93.30 0.29 88.90 1.23 90.00 0.97
ρ = −0.50
Na¨ıve 73.75 0.75 89.40 0.19 62.75 0.77 75.50 0.70
BB 89.90 1.02 95.40 0.25 90.05 1.08 88.70 0.93
Bonferroni 96.50 1.20 98.40 0.32 94.30 1.22 96.20 1.11
Wald 98.35 1.33 99.25 0.36 97.50 1.37 98.50 1.23
Adj-Wald 90.35 0.97 94.45 0.24 88.95 1.06 89.90 0.88
ρ = −0.90
Na¨ıve 73.15 2.49 88.75 0.57 61.60 1.14 64.30 0.73
BB 88.65 3.17 91.35 0.64 88.80 1.59 89.40 1.01
Bonferroni 96.05 3.86 98.35 0.92 94.80 1.79 94.45 1.16
Wald 97.70 4.28 99.35 1.04 96.95 1.98 97.20 1.29
Adj-Wald 89.30 3.14 90.75 0.62 88.80 1.58 89.35 1.00
ρ = −0.95
Na¨ıve 74.00 2.55 89.40 0.70 62.90 1.14 63.60 0.75
BB 88.45 3.20 90.90 0.77 87.75 1.59 90.50 1.05
Bonferroni 96.20 4.03 98.60 1.13 93.10 1.81 94.95 1.20
Wald 97.85 4.53 99.10 1.26 96.80 2.02 96.80 1.33
Adj-Wald 88.50 3.25 90.20 0.74 86.40 1.59 87.25 1.04
Table 2: Empirical coverage probabilities and average volumes of nominal 90% joint confidence
bands with T = 400, H = 10, normal errors, and AIC lag selection.
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Θ1,1 Θ1,2 Θ2,1 Θ2,2
DGP1 Method EC Volume EC Volume EC Volume EC Volume
ρ = 0.95
Na¨ıve 71.85 14.90 88.45 6.50 66.70 14.77 68.05 6.94
BB 86.35 20.59 92.75 8.04 86.50 20.96 88.25 9.99
Bonferroni 94.10 22.75 99.45 12.22 93.75 22.86 96.05 12.90
Wald 95.75 25.26 99.60 15.15 95.70 25.44 98.20 15.95
Adj-Wald 88.50 19.09 91.85 7.84 86.60 19.27 88.85 10.53
ρ = 0.90
Na¨ıve 75.00 12.31 88.10 5.14 68.60 12.84 68.45 5.85
BB 86.75 17.42 94.20 6.65 87.20 18.58 89.45 8.71
Bonferroni 95.20 18.84 99.35 9.92 95.60 19.82 96.10 11.11
Wald 96.80 20.54 99.65 11.73 97.00 21.60 98.15 13.03
Adj-Wald 88.45 15.64 93.00 6.29 88.15 16.48 89.80 8.80
ρ = 0.50
Na¨ıve 69.25 2.25 84.15 1.25 64.10 3.61 68.80 2.33
BB 89.65 3.46 95.05 1.70 88.65 5.68 90.15 3.60
Bonferroni 96.50 4.18 99.00 2.46 96.35 6.60 96.25 4.51
Wald 97.80 4.64 99.30 2.78 97.50 7.29 97.80 4.98
Adj-Wald 90.60 3.37 93.25 1.64 88.80 5.26 91.00 3.55
ρ = 0.00
Na¨ıve 67.90 1.05 87.35 0.61 69.15 2.09 72.90 1.76
BB 91.85 1.58 94.85 0.83 89.00 3.18 86.85 2.62
Bonferroni 97.10 1.93 98.85 1.17 96.90 3.79 95.65 3.24
Wald 98.60 2.09 99.50 1.27 97.90 4.09 98.00 3.45
Adj-Wald 91.90 1.56 94.05 0.76 89.20 2.95 91.10 2.44
ρ = −0.50
Na¨ıve 70.55 1.69 87.65 0.50 60.65 1.76 73.55 1.61
BB 87.95 2.59 95.45 0.72 92.30 2.69 87.55 2.41
Bonferroni 96.55 3.09 98.95 1.00 96.10 3.21 95.85 2.94
Wald 97.95 3.35 99.20 1.12 97.50 3.51 98.55 3.17
Adj-Wald 91.15 2.44 94.75 0.69 87.75 2.56 92.15 2.30
ρ = −0.90
Na¨ıve 72.25 10.88 88.15 2.03 60.05 4.23 61.70 1.89
BB 86.05 15.20 94.15 2.59 86.05 6.30 90.70 2.90
Bonferroni 95.65 16.55 99.00 3.96 93.95 6.67 95.70 3.46
Wald 96.85 17.85 99.15 4.39 99.75 7.20 96.45 3.73
Adj-Wald 87.20 13.63 91.60 2.44 85.20 5.75 89.50 2.80
ρ = −0.95
Na¨ıve 70.10 12.41 88.25 2.68 54.90 4.68 61.45 2.04
BB 82.10 16.71 93.40 3.27 85.80 6.87 89.85 3.08
Bonferroni 95.50 19.51 99.10 5.09 93.85 7.55 95.30 3.71
Wald 96.20 21.52 99.40 5.58 95.55 8.27 96.55 4.01
Adj-Wald 86.55 16.44 90.60 3.11 85.10 6.65 88.60 3.03
Table 3: Empirical coverage probabilities and average volumes of nominal 90% joint confidence
bands with T = 100, H = 20, normal errors, and AIC lag selection.
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Θ1,1 Θ1,2 Θ2,1 Θ2,2
DGP1 Method EC Volume EC Volume EC Volume EC Volume
ρ = 0.95
Na¨ıve 74.30 7.09 88.85 3.04 68.40 6.99 69.90 3.27
BB 88.45 9.13 93.55 3.47 88.40 9.32 89.35 4.46
Bonferroni 96.45 11.53 99.05 5.37 96.40 11.44 96.85 5.75
Wald 97.35 11.73 99.55 4.06 96.70 11.67 98.15 6.17
Adj-Wald 88.50 8.80 90.75 3.36 87.45 8.96 89.45 4.47
ρ = 0.90
Na¨ıve 73.20 5.37 89.45 2.15 67.85 5.69 70.40 2.51
BB 88.65 7.12 93.70 2.52 89.00 7.77 90.80 3.47
Bonferroni 96.90 8.74 99.30 3.84 96.90 9.29 97.20 4.44
Wald 97.85 8.89 99.35 4.06 97.35 9.46 98.00 4.68
Adj-Wald 89.30 6.76 92.80 2.44 88.50 7.36 90.40 3.46
ρ = 0.50
Na¨ıve 68.60 0.94 85.15 0.51 66.25 1.55 71.90 0.98
BB 90.65 1.33 94.05 0.62 89.05 2.21 90.30 1.37
Bonferroni 97.05 1.65 98.90 0.91 96.65 2.67 97.70 1.73
Wald 97.85 1.71 99.10 0.95 97.20 2.76 97.80 1.80
Adj-Wald 89.95 1.31 93.30 0.61 88.95 2.15 90.95 1.36
ρ = 0.00
Na¨ıve 68.25 0.46 86.90 0.26 68.40 0.93 74.85 0.77
BB 92.55 0.65 94.65 0.31 89.60 1.29 88.95 1.03
Bonferroni 98.10 0.80 99.55 0.45 96.90 1.59 97.45 1.31
Wald 98.00 0.84 99.20 0.47 97.45 1.64 97.60 1.36
Adj-Wald 91.10 0.65 93.40 0.30 89.30 1.26 89.40 0.99
ρ = −0.50
Na¨ıve 73.15 0.76 88.95 0.19 61.00 0.78 75.85 0.71
BB 90.25 1.04 94.90 0.26 90.25 1.11 89.50 0.95
Bonferroni 97.65 1.31 98.95 0.36 96.45 1.34 97.25 1.22
Wald 98.30 1.35 99.35 0.37 97.65 1.39 98.80 1.26
Adj-Wald 91.15 1.01 94.85 0.25 88.95 1.09 91.00 0.93
ρ = −0.90
Na¨ıve 76.65 5.03 88.65 0.80 63.25 1.97 62.45 0.80
BB 89.85 6.59 93.05 0.94 87.75 2.81 90.80 1.16
Bonferroni 97.60 8.15 99.25 1.44 95.40 3.24 95.60 1.41
Wald 98.15 8.40 99.45 1.51 96.90 3.34 97.60 1.46
Adj-Wald 89.15 6.27 92.00 0.90 89.15 2.70 89.05 1.14
ρ = −0.95
Na¨ıve 74.90 6.39 89.70 1.13 61.20 2.37 64.20 0.90
BB 89.10 8.20 92.60 1.31 88.05 3.31 90.40 1.29
Bonferroni 97.25 10.44 98.90 2.04 95.65 3.91 95.90 1.57
Wald 97.35 10.80 99.30 2.12 95.95 4.05 96.65 1.63
Adj-Wald 89.45 8.08 90.35 1.25 88.30 3.27 87.45 1.27
Table 4: Empirical coverage probabilities and average volumes of nominal 90% joint confidence
bands with T = 400, H = 20, normal errors, and AIC lag selection.
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I Results for DGP-1 with Endogenous Bootstrap
Θ1,1 Θ1,2 Θ2,1 Θ2,2
DGP1 Method EC Volume EC Volume EC Volume EC Volume
ρ = 0.95
Na¨ıve 71.50 5.20 92.05 1.66 61.75 2.43 68.80 1.73
BB 87.40 8.59 93.35 4.35 87.65 8.51 91.45 5.37
Bonferroni 92.60 10.10 99.55 6.14 93.35 9.81 95.90 6.48
Wald Na Na Na Na Na Na Na Na
Adj-Wald Na Na Na Na Na Na Na Na
ρ = 0.90
Na¨ıve 75.45 5.92 91.25 3.17 69.60 5.93 70.75 3.59
BB 87.25 7.72 94.20 3.85 87.35 7.96 91.10 5.00
Bonferroni 94.60 8.92 99.50 5.40 94.50 9.04 95.45 6.02
Wald Na Na Na Na Na Na Na Na
Adj-Wald Na Na Na Na Na Na Na Na
ρ = 0.50
Na¨ıve 73.30 2.08 89.65 1.18 69.40 3.22 73.15 2.17
BB 92.40 3.06 96.70 1.58 90.40 4.71 91.70 3.17
Bonferroni 96.30 3.50 99.45 2.18 95.70 5.23 95.75 3.77
Wald Na Na Na Na Na Na Na Na
Adj-Wald Na Na Na Na Na Na Na Na
ρ = 0.00
Na¨ıve 69.80 1.05 90.30 0.61 71.00 2.03 75.10 1.70
BB 92.95 1.63 96.80 0.85 90.75 3.13 92.65 2.58
Bonferroni 96.70 2.00 99.45 1.29 96.20 3.58 96.55 3.07
Wald Na Na Na Na Na Na Na Na
Adj-Wald Na Na Na Na Na Na Na Na
ρ = −0.50
Na¨ıve 75.30 1.67 90.80 0.51 66.50 1.73 76.90 1.58
BB 91.40 2.51 97.10 0.76 92.75 2.67 90.75 2.41
Bonferroni 96.25 2.89 99.20 1.34 96.85 3.06 95.40 2.87
Wald Na Na Na Na Na Na Na Na
Adj-Wald Na Na Na Na Na Na Na Na
ρ = −0.90
Na¨ıve 75.95 5.20 89.75 1.38 63.15 2.44 67.20 1.68
BB 87.00 6.77 95.10 1.72 89.40 3.51 91.35 2.54
Bonferroni 95.60 7.89 99.15 3.34 95.05 3.91 95.05 3.07
Wald Na Na Na Na Na Na Na Na
Adj-Wald Na Na Na Na Na Na Na Na
ρ = −0.95
Na¨ıve 71.70 5.23 90.75 1.64 63.00 2.43 68.90 1.71
BB 84.55 6.77 94.65 1.95 88.10 3.49 91.85 2.56
Bonferroni 94.90 8.33 99.50 3.96 93.90 3.98 96.20 3.15
Wald Na Na Na Na Na Na Na Na
Adj-Wald Na Na Na Na Na Na Na Na
Table 5: Empirical coverage probabilities and average volumes of nominal 90% joint confidence
bands with T = 100, H = 10, normal errors, and AIC lag selection.
6
Θ1,1 Θ1,2 Θ2,1 Θ2,2
DGP1 Method EC Volume EC Volume EC Volume EC Volume
ρ = 0.95
Na¨ıve 76.20 2.58 90.25 0.74 66.15 1.16 68.10 0.78
BB 89.75 3.69 93.00 1.98 89.35 3.67 92.05 2.54
Bonferroni 96.45 4.58 99.35 2.91 95.60 4.39 97.35 3.08
Wald Na Na Na Na Na Na Na Na
Adj-Wald Na Na Na Na Na Na Na Na
ρ = 0.90
Na¨ıve 74.55 2.67 91.05 1.49 70.60 2.71 72.85 1.71
BB 89.15 3.45 92.55 1.69 90.40 3.61 90.85 2.30
Bonferroni 96.25 4.18 99.25 2.46 96.70 4.25 96.35 2.78
Wald Na Na Na Na Na Na Na Na
Adj-Wald Na Na Na Na Na Na Na Na
ρ = 0.50
Na¨ıve 70.65 0.93 90.10 0.51 69.45 1.47 73.80 0.97
BB 91.85 1.30 95.65 0.63 90.55 2.06 91.55 1.35
Bonferroni 96.55 1.52 99.05 0.90 96.55 2.37 97.50 1.63
Wald Na Na Na Na Na Na Na Na
Adj-Wald Na Na Na Na Na Na Na Na
ρ = 0.00
Na¨ıve 71.20 0.47 89.95 0.26 71.20 0.93 78.65 0.77
BB 94.00 0.69 95.80 0.33 91.55 1.33 91.80 1.07
Bonferroni 98.05 0.85 9.10 0.51 97.30 1.55 97.55 1.31
Wald Na Na Na Na Na Na Na Na
Adj-Wald Na Na Na Na Na Na Na Na
ρ = −0.50
Na¨ıve 77.15 0.77 91.00 0.20 68.80 0.78 79.10 0.72
BB 91.50 1.07 96.60 0.27 92.00 1.14 90.95 0.99
Bonferroni 96.95 1.29 99.30 0.54 96.15 1.33 97.35 1.22
Wald Na Na Na Na Na Na Na Na
Adj-Wald Na Na Na Na Na Na Na Na
ρ = −0.90
Na¨ıve 76.60 2.51 90.85 0.60 66.55 1.16 69.85 0.75
BB 91.05 3.21 95.30 0.69 90.15 1.64 91.85 1.07
Bonferroni 97.25 3.90 99.40 1.42 95.45 1.85 96.95 1.33
Wald Na Na Na Na Na Na Na Na
Adj-Wald Na Na Na Na Na Na Na Na
ρ = −0.95
Na¨ıve 78.05 2.58 89.90 0.74 65.40 1.16 69.85 0.77
BB 88.55 3.28 92.90 0.83 90.75 1.64 91.90 1.11
Bonferroni 95.50 4.12 99.25 1.73 94.70 1.89 97.15 1.40
Wald Na Na Na Na Na Na Na Na
Adj-Wald Na Na Na Na Na Na Na Na
Table 6: Empirical coverage probabilities and average volumes of 90%confidence bands with
T = 400, H = 10, normal errors, and AIC lag selection.
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Θ1,1 Θ1,2 Θ2,1 Θ2,2
DGP1 Method EC Volume EC Volume EC Volume EC Volume
ρ = 0.95
Na¨ıve 70.65 12.60 91.35 2.93 60.25 4.78 68.65 2.15
BB 89.05 21.01 95.05 8.45 87.10 21.38 91.10 10.42
Bonferroni 95.25 23.20 99.50 13.02 93.90 23.33 97.05 13.74
Wald Na Na Na Na Na Na Na Na
Adj-Wald Na Na Na Na Na Na Na Na
ρ = 0.90
Na¨ıve 76.70 12.45 90.50 5.30 70.60 12.98 69.90 6.02
BB 87.70 17.66 95.65 6.98 87.75 18.73 91.75 9.03
Bonferroni 95.20 19.15 99.30 10.59 95.50 20.04 96.75 11.78
Wald Na Na Na Na Na Na Na Na
Adj-Wald Na Na Na Na Na Na Na Na
ρ = 0.50
Na¨ıve 73.05 2.28 88.40 1.28 70.30 3.69 73.90 2.41
BB 91.45 3.68 96.40 1.86 90.20 5.98 91.60 3.86
Bonferroni 96.70 4.61 99.80 2.93 97.55 7.19 96.60 5.12
Wald Na Na Na Na Na Na Na Na
Adj-Wald Na Na Na Na Na Na Na Na
ρ = 0.00
Na¨ıve 71.05 1.08 89.40 0.64 71.95 2.14 77.60 1.81
BB 93.60 1.71 96.50 0.91 92.20 3.34 90.85 2.79
Bonferroni 98.45 2.44 99.80 1.65 97.95 4.34 97.30 3.82
Wald Na Na Na Na Na Na Na Na
Adj-Wald Na Na Na Na Na Na Na Na
ρ = −0.50
Na¨ıve 73.20 1.75 89.45 0.53 62.85 1.79 75.45 1.64
BB 90.75 2.75 97.40 0.81 93.10 2.88 91.45 2.59
Bonferroni 96.90 3.59 99.70 1.77 97.90 3.73 96.95 3.54
Wald Na Na Na Na Na Na Na Na
Adj-Wald Na Na Na Na Na Na Na Na
ρ = −0.90
Na¨ıve 75.45 10.97 90.35 2.15 62.95 4.28 68.70 1.95
BB 88.85 15.63 96.30 2.89 89.95 6.56 92.90 3.17
Bonferroni 96.75 16.97 99.70 6.50 96.95 7.08 97.85 4.41
Wald Na Na Na Na Na Na Na Na
Adj-Wald Na Na Na Na Na Na Na Na
ρ = −0.95
Na¨ıve 71.05 12.66 90.20 2.93 58.90 4.82 67.90 2.17
BB 85.75 17.14 96.05 3.61 88.90 7.11 91.60 3.42
Bonferroni 96.15 20.11 99.90 8.67 96.20 8.01 96.85 4.98
Wald Na Na Na Na Na Na Na Na
Adj-Wald Na Na Na Na Na Na Na Na
Table 7: Empirical coverage probabilities and average volumes of nominal 90% joint confidence
bands with T = 100, H = 20, normal errors, and AIC lag selection.
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Θ1,1 Θ1,2 Θ2,1 Θ2,2
DGP1 Method EC Volume EC Volume EC Volume EC Volume
ρ = 0.95
Na¨ıve 74.85 6.40 90.65 1.21 63.10 2.39 67.85 0.94
BB 89.05 9.33 94.40 3.62 89.10 9.42 92.20 4.62
Bonferroni 96.55 11.60 99.65 5.67 96.35 11.51 98.25 6.05
Wald Na Na Na Na Na Na Na Na
Adj-Wald Na Na Na Na Na Na Na Na
ρ = 0.90
Na¨ıve 75.00 5.40 89.35 2.21 70.75 5.73 71.55 2.58
BB 90.30 7.27 95.20 2.67 91.20 7.91 92.65 3.63
Bonferroni 97.65 8.88 99.55 4.11 97.85 9.43 97.80 4.74
Wald Na Na Na Na Na Na Na Na
Adj-Wald Na Na Na Na Na Na Na Na
ρ = 0.50
Na¨ıve 69.45 0.97 86.05 0.53 67.75 1.58 72.90 1.02
BB 93.95 1.39 96.05 0.67 91.65 2.29 93.05 2.44
Bonferroni 98.65 1.77 99.85 1.06 98.05 2.82 98.70 1.93
Wald Na Na Na Na Na Na Na Na
Adj-Wald Na Na Na Na Na Na Na Na
ρ = 0.00
Na¨ıve 72.20 0.47 89.95 0.26 69.05 0.94 76.95 0.78
BB 93.70 0.70 96.10 0.34 92.50 1.37 91.35 1.10
Bonferroni 98.20 1.00 99.85 0.62 98.60 1.77 98.75 1.51
Wald Na Na Na Na Na Na Na Na
Adj-Wald Na Na Na Na Na Na Na Na
ρ = −0.50
Na¨ıve 77.45 0.78 90.60 0.20 65.00 0.80 76.20 0.73
BB 91.60 1.08 97.30 0.28 92.75 1.16 91.85 1.01
Bonferroni 97.85 1.46 99.85 0.66 98.35 1.51 98.65 1.40
Wald Na Na Na Na Na Na Na Na
Adj-Wald Na Na Na Na Na Na Na Na
ρ = −0.90
Na¨ıve 75.40 5.03 92.10 0.83 65.30 1.98 69.80 0.83
BB 91.05 6.74 95.90 1.02 91.45 2.88 94.45 1.23
Bonferroni 98.15 8.28 99.75 2.49 97.60 3.34 98.55 1.77
Wald Na Na Na Na Na Na Na Na
Adj-Wald Na Na Na Na Na Na Na Na
ρ = −0.95
Na¨ıve 75.30 6.41 90.65 1.21 63.95 2.39 67.95 0.94
BB 89.15 8.31 94.70 1.42 90.50 3.37 93.00 1.37
Bonferroni 97.15 10.54 99.85 3.52 96.90 4.03 98.55 2.07
Wald Na Na Na Na Na Na Na Na
Adj-Wald Na Na Na Na Na Na Na Na
Table 8: Empirical coverage probabilities and average volumes of nominal 90% joint confidence
bands with T = 400, H = 20, normal errors, and AIC lag selection.
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J Empirical Coverages for DGP-2 with Exogenous Bootstrap
Method Θ1,1 Θ1,2 Θ1,3 Θ2,1 Θ2,2 Θ2,3 Θ3,1 Θ3,2 Θ3,3
H = 4
Na¨ıve 24.75 73.55 68.15 76.05 75.35 76.80 52.20 66.20 50.70
BB 72.00 87.15 86.40 95.10 90.90 90.60 93.95 87.25 82.45
Bonferroni 53.25 92.05 89.80 93.30 92.55 94.70 80.45 88.00 80.80
Wald 88.75 99.25 98.60 99.40 98.30 99.40 97.10 97.50 97.50
Adj-Wald 42.40 81.55 80.50 85.80 89.35 84.30 71.15 81.80 73.60
H = 8
Na¨ıve 21.50 66.55 61.80 63.60 68.95 68.60 46.10 62.85 46.90
BB 73.60 87.25 85.05 95.70 90.20 89.55 92.50 85.40 83.00
Bonferroni 63.15 93.90 90.50 93.60 92.40 95.10 84.65 89.85 84.95
Wald 88.40 98.45 96.90 99.00 97.70 99.30 96.45 96.30 97.00
Adj-Wald 49.15 82.95 79.75 83.15 87.95 84.60 71.95 84.00 76.20
H = 12
Na¨ıve 19.60 63.95 53.85 56.10 58.40 63.65 42.85 57.30 44.70
BB 71.80 89.40 81.75 94.55 87.55 90.15 89.95 85.85 81.05
Bonferroni 66.00 95.30 87.90 92.20 81.70 94.25 85.60 90.65 85.00
Wald 84.60 98.50 93.60 98.25 97.05 98.20 94.90 96.90 95.35
Adj-Wald 52.35 85.40 76.80 77.85 86.70 86.05 72.25 84.30 73.65
H = 16
Na¨ıve 19.45 62.95 47.65 51.85 56.15 59.55 42.40 54.65 42.30
BB 71.65 89.90 77.05 94.80 87.75 89.00 89.00 87.60 81.75
Bonferroni 70.00 95.25 85.30 94.80 90.40 94.55 87.45 91.65 86.35
Wald 86.15 98.05 91.40 98.35 96.25 98.15 95.45 97.00 94.45
Adj-Wald 55.25 85.60 73.20 79.35 85.85 82.95 74.20 85.60 74.25
H = 20
Na¨ıve 16.95 61.05 44.25 49.25 53.85 58.05 39.60 54.65 40.60
BB 72.35 90.00 77.10 92.75 86.65 89.40 89.60 86.90 81.90
Bonferroni 70.75 95.90 84.30 93.05 91.20 94.15 88.65 92.90 86.95
Wald 85.90 98.25 91.00 97.05 96.10 96.75 95.05 96.65 94.55
Adj-Wald 55.50 85.45 73.30 78.00 84.05 82.95 75.60 85.55 73.40
H = 24
Na¨ıve 18.05 57.30 40.25 44.30 52.30 53.85 38.95 52.90 38.80
BB 71.60 89.90 72.20 90.15 87.30 88.20 88.45 86.65 81.85
Bonferroni 72.55 96.00 79.65 93.25 92.20 92.20 89.80 92.95 86.60
Wald 84.25 98.30 87.55 97.20 95.95 95.60 95.15 96.20 92.60
Adj-Wald 56.30 84.70 68.45 77.85 84.65 80.50 75.05 84.60 73.40
H = 28
Na¨ıve 15.00 54.70 37.25 44.85 51.90 49.10 36.20 53.65 34.25
BB 72.35 89.00 72.00 91.45 88.25 86.15 89.65 87.75 79.70
Bonferroni 74.45 95.90 78.30 94.30 93.15 90.45 89.75 93.75 85.60
Wald 85.10 98.25 85.35 97.05 96.20 94.20 94.45 96.30 91.60
Adj-Wald 56.25 82.75 65.95 79.50 86.35 77.20 74.95 85.85 71.90
Table 9: Empirical coverage probabilities of nominal 90% joint confidence bands based on the
exogenous bootstrap with T = 100, normal errors, and AIC lag selection.
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Method Θ1,1 Θ1,2 Θ1,3 Θ2,1 Θ2,2 Θ2,3 Θ3,1 Θ3,2 Θ3,3
H = 4
Na¨ıve 62.80 73.15 71.00 76.45 75.70 80.85 70.60 71.50 69.60
BB 88.80 91.05 90.55 90.40 89.05 89.55 89.50 89.45 89.05
Bonferroni 89.70 93.75 93.90 94.75 93.30 95.65 93.35 92.15 91.65
Wald 98.20 99.55 99.60 99.50 99.60 99.45 99.75 99.45 99.20
Adj-Wald 86.60 88.80 88.05 88.30 88.15 87.30 86.90 87.70 88.20
H = 8
Na¨ıve 60.30 67.75 68.90 68.85 65.75 70.95 66.40 66.35 64.75
BB 87.50 89.85 90.30 88.80 89.70 91.05 88.95 89.60 90.00
Bonferroni 91.70 95.30 95.45 94.80 94.95 96.00 94.30 94.60 95.30
Wald 98.00 99.40 99.40 99.15 99.20 99.40 99.05 99.30 99.40
Adj-Wald 85.10 88.20 88.65 88.15 89.10 88.70 86.65 87.80 88.05
H = 12
Na¨ıve 60.30 66.65 68.00 64.15 61.20 66.35 63.55 62.20 63.30
BB 88.80 90.30 89.65 88.00 89.15 90.40 88.65 89.90 89.95
Bonferroni 93.85 95.75 96.20 95.00 95.25 96.70 94.70 95.20 95.25
Wald 97.55 99.20 99.30 99.35 98.80 99.45 98.70 99.15 99.05
Adj-Wald 86.55 87.25 88.15 85.50 88.65 89.15 86.65 89.45 88.70
H = 16
Na¨ıve 58.00 62.60 64.35 61.50 56.15 63.50 62.55 58.90 59.55
BB 88.45 89.85 89.90 89.10 88.90 89.80 89.60 89.55 90.25
Bonferroni 94.40 95.85 96.75 95.70 94.60 95.95 95.20 95.20 96.00
Wald 97.25 99.00 99.05 99.00 98.85 98.95 98.05 98.95 99.05
Adj-Wald 87.70 87.40 87.25 87.60 88.80 87.80 87.45 88.10 87.35
H = 20
Na¨ıve 56.50 62.05 63.90 58.25 55.25 63.00 59.45 57.95 60.40
BB 88.35 91.75 90.10 90.15 89.05 90.55 88.90 90.75 90.15
Bonferroni 95.10 97.15 96.35 95.75 95.10 96.70 95.15 96.00 96.35
Wald 97.20 99.35 98.50 98.50 98.55 98.60 98.15 98.75 98.50
Adj-Wald 87.35 87.35 88.05 88.90 88.65 88.35 87.80 89.70 87.65
H = 24
Na¨ıve 55.35 60.15 60.40 58.45 53.55 59.95 60.25 55.60 58.00
BB 88.75 91.70 87.55 87.65 88.30 90.35 88.45 90.45 90.15
Bonferroni 94.40 97.05 96.30 95.40 94.30 96.75 95.95 96.45 95.60
Wald 96.70 99.15 98.70 98.30 98.00 98.70 98.50 98.75 98.10
Adj-Wald 87.05 87.15 85.75 86.50 88.05 87.20 88.15 88.70 87.75
H = 28
Na¨ıve 53.95 60.40 59.60 57.35 52.40 57.60 57.15 55.85 55.75
BB 86.30 91.45 89.50 88.85 87.85 90.90 88.60 90.80 90.05
Bonferroni 93.85 97.45 96.95 95.60 94.60 97.55 96.70 96.30 96.55
Wald 96.40 98.95 98.90 98.40 97.90 98.80 98.50 98.75 98.70
Adj-Wald 84.25 86.05 88.70 87.15 87.65 88.35 86.95 88.65 87.60
Table 10: Empirical coverage probabilities of nominal 90% joint confidence bands based on the
exogenous bootstrap with T = 400, normal errors, and AIC lag selection.
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K Empirical Coverages for DGP-2 with Endogenous Bootstrap
Method Θ1,1 Θ1,2 Θ1,3 Θ2,1 Θ2,2 Θ2,3 Θ3,1 Θ3,2 Θ3,3
H = 4
Na¨ıve 32.40 71.25 66.40 75.50 62.00 77.45 54.45 62.85 55.85
BB 70.40 85.95 82.25 93.50 89.85 87.30 91.15 86.15 84.40
Bonferroni 67.50 92.15 88.80 94.15 92.20 95.00 78.50 84.85 83.45
Wald Na Na Na Na Na Na Na Na Na
Adj-Wald Na Na Na Na Na Na Na Na Na
H = 8
Na¨ıve 29.50 64.80 56.15 63.10 59.20 69.50 47.05 58.05 49.40
BB 68.65 84.30 78.95 93.45 89.00 85.90 88.70 83.35 81.30
Bonferroni 73.85 93.15 85.45 92.55 84.95 93.45 83.55 85.10 84.85
Wald Na Na Na Na Na Na Na Na Na
Adj-Wald Na Na Na Na Na Na Na Na Na
H = 12
Na¨ıve 26.50 61.00 48.00 53.10 48.90 61.75 45.65 54.30 40.25
BB 66.65 85.45 75.80 91.40 85.65 84.75 86.50 83.00 79.30
Bonferroni 77.40 93.70 81.00 90.75 82.05 93.85 85.25 86.30 83.80
Wald Na Na Na Na Na Na Na Na Na
Adj-Wald Na Na Na Na Na Na Na Na Na
H = 16
Na¨ıve 25.65 58.55 40.15 49.70 46.95 55.30 41.55 50.05 37.25
BB 65.40 86.35 68.20 90.45 84.35 84.35 84.45 83.00 78.10
Bonferroni 79.45 94.90 74.20 91.60 82.20 93.00 85.30 87.25 81.50
Wald Na Na Na Na Na Na Na Na Na
Adj-Wald Na Na Na Na Na Na Na Na Na
H = 20
Na¨ıve 24.85 56.30 38.10 49.00 44.80 50.80 40.25 51.75 35.65
BB 67.25 86.65 68.90 91.30 84.85 83.90 86.80 84.05 78.95
Bonferroni 80.85 95.35 73.45 92.85 84.85 91.30 87.55 89.10 82.15
Wald Na Na Na Na Na Na Na Na Na
Adj-Wald Na Na Na Na Na Na Na Na Na
H = 24
Na¨ıve 20.15 50.60 35.90 44.05 41.85 44.65 36.15 46.85 34.00
BB 64.75 87.5 67.00 88.00 83.80 80.65 84.45 83.35 78.30
Bonferroni 81.30 94.65 71.75 90.60 83.50 85.80 87.45 87.00 81.50
Wald Na Na Na Na Na Na Na Na Na
Adj-Wald Na Na Na Na Na Na Na Na Na
H = 28
Na¨ıve 17.70 46.95 31.90 43.65 42.30 38.75 36.65 48.60 29.85
BB 61.40 84.70 64.80 87.15 85.75 80.50 83.80 85.15 76.10
Bonferroni 76.95 94.50 69.25 92.40 86.40 83.80 88.60 89.95 78.80
Wald Na Na Na Na Na Na Na Na Na
Adj-Wald Na Na Na Na Na Na Na Na Na
Table 11: Empirical coverage probabilities of nominal 90% joint confidence bands based on the
endogenous bootstrap with T = 100, normal errors, and AIC lag selection.
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Method Θ1,1 Θ1,2 Θ1,3 Θ2,1 Θ2,2 Θ2,3 Θ3,1 Θ3,2 Θ3,3
H = 4
Na¨ıve 64.35 74.20 70.50 78.15 76.10 79.45 74.60 72.85 68.90
BB 88.75 88.30 89.30 88.95 90.05 89.75 88.55 89.05 90.90
Bonferroni 86.45 92.35 93.05 93.40 85.10 95.35 92.60 89.75 88.75
Wald Na Na Na Na Na Na Na Na Na
Adj-Wald Na Na Na Na Na Na Na Na Na
H = 8
Na¨ıve 58.95 66.75 68.25 66.80 68.20 72.65 67.00 64.45 63.05
BB 90.35 88.90 90.40 90.35 90.10 88.70 89.40 89.45 89.90
Bonferroni 90.65 95.40 95.40 95.70 88.95 94.85 94.20 92.95 89.90
Wald Na Na Na Na Na Na Na Na Na
Adj-Wald Na Na Na Na Na Na Na Na Na
H = 12
Na¨ıve 59.00 67.45 67.45 66.00 62.05 66.20 65.05 64.15 62.00
BB 89.25 89.35 89.55 89.70 89.35 88.80 87.85 88.90 90.60
Bonferroni 91.20 95.45 95.80 94.80 89.85 95.90 94.40 92.60 92.05
Wald Na Na Na Na Na Na Na Na Na
Adj-Wald Na Na Na Na Na Na Na Na Na
H = 16
Na¨ıve 57.25 62.65 64.30 61.10 57.85 65.80 62.70 58.95 61.10
BB 88.55 90.05 89.70 88.50 89.30 89.25 89.70 89.25 90.35
Bonferroni 92.20 96.15 96.50 95.45 90.95 95.75 96.10 93.20 92.15
Wald Na Na Na Na Na Na Na Na Na
Adj-Wald Na Na Na Na Na Na Na Na Na
H = 20
Na¨ıve 58.35 61.55 63.15 61.25 56.50 60.70 60.60 56.80 57.90
BB 88.30 90.20 89.50 88.95 88.25 89.40 88.05 89.75 91.95
Bonferroni 92.60 97.10 95.95 95.60 91.60 96.05 95.00 95.05 94.25
Wald Na Na Na Na Na Na Na Na Na
Adj-Wald Na Na Na Na Na Na Na Na Na
H = 24
Na¨ıve 55.80 58.10 60.65 57.50 54.50 58.15 58.85 55.05 57.85
BB 89.50 90.05 89.10 88.40 89.25 89.35 87.40 89.15 89.85
Bonferroni 93.55 97.05 96.60 94.70 92.35 96.65 95.25 94.35 93.95
Wald Na Na Na Na Na Na Na Na Na
Adj-Wald Na Na Na Na Na Na Na Na Na
H = 28
Na¨ıve 51.60 58.55 61.00 56.20 52.35 59.60 59.00 55.35 56.75
BB 89.10 90.55 87.70 88.60 89.50 90.10 89.35 90.75 91.10
Bonferroni 94.25 96.65 95.90 96.05 92.35 96.90 95.90 95.65 94.50
Wald Na Na Na Na Na Na Na Na Na
Adj-Wald Na Na Na Na Na Na Na Na Na
Table 12: Empirical coverage probabilities of nominal 90% joint confidence bands based on the
endogenous bootstrap with T = 400, normal errors, and AIC lag selection.
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L Volumes for DGP-2 with Exogenous Bootstrap
Method Θ1,1 Θ1,2 Θ1,3 Θ2,1 Θ2,2 Θ2,3 Θ3,1 Θ3,2 Θ3,3
H = 4
Na¨ıve 3.32 1.71 1.46 1.27 0.83 0.55 4.51 3.06 2.25
BB 5.05 2.14 1.85 1.73 1.09 0.67 6.77 4.03 2.98
Bonferroni 4.86 2.50 2.11 1.98 1.23 0.80 6.81 4.61 3.31
Wald 7.41 3.89 3.23 3.28 1.93 1.22 10.88 7.56 5.27
Adj-Wald 4.60 2.20 1.92 1.67 1.16 0.67 5.86 4.17 3.19
H = 8
Na¨ıve 6.10 3.99 3.11 2.65 1.94 1.32 8.47 6.47 4.58
BB 9.35 5.24 4.14 3.98 2.70 1.77 12.98 8.79 6.30
Bonferroni 9.85 6.36 4.99 4.58 3.15 2.16 14.06 10.43 7.38
Wald 13.34 8.98 6.92 6.57 4.46 2.98 19.94 14.91 10.35
Adj-Wald 8.97 5.56 4.31 3.84 2.90 1.80 11.94 9.45 6.82
H = 12
Na¨ıve 9.18 6.36 4.90 4.22 3.17 2.17 12.50 9.81 6.91
BB 13.59 8.64 6.67 6.43 4.53 3.02 18.68 13.68 9.74
Bonferroni 15.14 10.73 8.33 7.36 5.41 3.75 21.29 16.49 11.77
Wald 18.98 14.38 10.93 9.73 7.32 4.91 27.76 22.08 15.52
Adj-Wald 13.55 9.33 6.97 6.14 4.91 3.13 18.00 15.08 10.63
H = 16
Na¨ıve 12.19 8.45 6.57 5.73 4.40 3.05 16.24 12.59 9.04
BB 18.20 12.01 9.29 9.03 6.54 4.41 25.12 18.66 13.33
Bonferroni 20.77 15.24 11.83 10.41 7.93 5.56 29.47 22.86 16.45
Wald 25.03 19.86 15.04 13.12 10.34 7.05 36.74 29.65 20.96
Adj-Wald 18.43 13.14 9.79 8.72 7.14 4.61 24.76 20.81 14.62
H = 20
Na¨ıve 15.46 10.59 8.26 7.38 5.70 3.96 20.46 15.59 11.25
BB 23.49 15.19 11.86 12.15 8.75 6.00 31.88 23.17 16.74
Bonferroni 27.04 19.73 15.40 13.98 10.75 7.69 37.78 28.94 20.95
Wald 31.59 25.25 19.20 16.97 13.70 9.50 45.59 36.87 26.19
Adj-Wald 23.94 16.91 12.48 11.67 9.57 6.31 31.52 26.10 18.38
H = 24
Na¨ıve 18.37 12.60 9.94 9.04 7.02 5.01 24.08 18.26 13.38
BB 28.32 18.51 14.47 14.79 10.78 7.51 38.20 27.88 20.23
Bonferroni 33.22 24.43 19.05 17.30 13.37 9.70 46.07 35.24 25.64
Wald 38.45 30.80 13.34 20.50 16.75 11.83 54.63 44.31 31.49
Adj-Wald 29.01 20.66 15.40 14.39 11.85 7.95 37.98 31.65 22.32
H = 28
Na¨ıve 21.87 14.53 11.51 11.11 8.32 6.02 28.92 21.10 15.65
BB 33.56 21.78 17.05 18.03 13.07 9.20 45.26 32.56 23.75
Bonferroni 39.83 29.29 22.84 21.31 16.50 12.06 55.26 42.00 30.51
Wald 45.63 36.42 27.61 24.79 20.35 14.46 64.53 51.93 37.03
Adj-Wald 34.86 24.51 18.25 17.80 14.47 9.81 45.35 37.21 26.26
Table 13: Average volumes of nominal 90% joint confidence bands based on the exogenous
bootstrap with T = 100, normal errors, and AIC lag selection.
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Method Θ1,1 Θ1,2 Θ1,3 Θ2,1 Θ2,2 Θ2,3 Θ3,1 Θ3,2 Θ3,3
H = 4
Na¨ıve 0.85 0.76 0.69 0.38 0.36 0.27 1.16 1.18 0.98
BB 1.17 0.97 0.90 0.48 0.46 0.33 1.51 1.53 1.30
Bonferroni 1.21 1.07 0.98 0.54 0.51 0.39 1.64 1.65 1.39
Wald 1.76 1.57 1.43 0.79 0.75 0.56 2.41 2.42 2.02
Adj-Wald 1.22 1.01 0.93 0.49 0.48 0.34 1.55 1.59 1.35
H = 8
Na¨ıve 1.64 1.72 1.39 0.74 0.85 0.61 2.30 2.66 2.03
BB 2.32 2.32 1.88 1.00 1.15 0.80 3.14 3.62 2.80
Bonferroni 2.55 2.64 2.15 1.15 1.30 0.94 3.56 4.08 3.14
Wald 3.38 3.54 2.88 1.55 1.74 1.25 4.77 5.45 4.18
Adj-Wald 2.41 2.40 1.95 1.04 1.21 0.82 3.24 3.78 2.90
H = 12
Na¨ıve 2.58 2.81 2.15 1.14 1.38 0.95 3.52 4.21 3.04
BB 3.68 3.88 2.96 1.59 1.95 1.30 4.92 5.94 4.30
Bonferroni 4.19 4.53 3.48 1.86 2.22 1.54 5.74 6.78 4.94
Wald 5.23 5.81 4.42 2.39 2.83 1.96 7.29 8.63 6.26
Adj-Wald 3.77 4.02 3.04 1.66 2.05 1.36 5.07 6.21 4.43
H = 16
Na¨ıve 3.62 3.82 2.94 1.58 1.94 1.33 4.81 5.58 4.01
BB 5.19 5.37 4.09 2.24 2.81 1.86 6.77 8.00 5.74
Bonferroni 6.03 6.38 4.90 2.65 3.21 2.22 8.04 9.24 6.71
Wald 7.19 7.95 6.00 3.27 3.98 2.74 9.78 11.42 8.19
Adj-Wald 5.27 5.61 4.18 2.34 2.96 1.94 6.94 8.40 5.91
H = 20
Na¨ıve 4.73 4.72 3.74 2.06 2.50 1.72 6.10 6.65 4.95
BB 6.83 6.70 5.26 2.98 3.69 2.46 8.71 9.73 7.18
Bonferroni 8.03 8.06 6.39 3.55 4.24 2.97 10.48 11.34 8.50
Wald 9.23 9.87 7.60 4.24 5.13 3.56 12.31 13.75 10.14
Adj-Wald 6.91 7.03 5.34 3.10 3.89 2.56 8.94 10.29 7.37
H = 24
Na¨ıve 5.86 5.48 4.52 2.59 3.04 2.13 7.46 7.61 5.91
BB 8.53 7.96 6.42 3.78 4.55 3.09 10.71 11.33 8.60
Bonferroni 10.08 9.67 7.87 4.54 8.27 3.74 12.95 13.32 10.29
Wald 11.32 11.66 9.20 5.27 6.27 4.41 14.78 15.91 12.07
Adj-Wald 8.64 8.40 6.51 3.91 4.80 3.20 10.95 12.02 8.79
H = 28
Na¨ıve 7.03 6.22 5.28 3.19 3.55 2.55 8.94 8.62 6.88
BB 10.25 9.08 7.54 4.66 5.33 3.73 12.71 12.76 9.98
Bonferroni 12.14 11.13 9.31 5.63 6.22 4.56 15.41 15.13 12.05
Wald 13.39 13.24 10.69 6.38 7.32 5.28 17.17 17.84 13.93
Adj-Wald 10.30 9.60 7.65 4.78 5.63 3.86 12.95 13.51 10.21
Table 14: Average volumes of nominal 90% joint confidence bands based on the exogenous
bootstrap with T = 400, normal errors, and AIC lag selection.
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M Volumes for DGP-2 with Endogenous Bootstrap
Method Θ1,1 Θ1,2 Θ1,3 Θ2,1 Θ2,2 Θ2,3 Θ3,1 Θ3,2 Θ3,3
H = 4
Na¨ıve 2.55 1.55 1.33 1.04 0.75 0.50 3.41 2.68 2.04
BB 3.79 1.98 1.75 1.37 1.08 0.61 4.97 3.65 2.85
Bonferroni 3.70 2.21 1.92 1.54 1.07 0.72 5.00 3.87 2.96
Wald Na Na Na Na Na Na Na Na Na
Adj-Wald Na Na Na Na Na Na Na Na Na
H = 8
Na¨ıve 4.74 3.53 2.75 2.13 1.73 1.17 6.45 5.69 4.08
BB 7.26 4.78 3.80 3.08 2.55 1.57 9.72 8.12 5.92
Bonferroni 7.46 5.52 4.39 3.48 2.70 1.87 10.38 8.88 6.52
Wald Na Na Na Na Na Na Na Na Na
Adj-Wald Na Na Na Na Na Na Na Na Na
H = 12
Na¨ıve 7.15 5.55 4.20 3.27 2.79 1.86 9.53 8.53 5.98
BB 11.02 7.73 5.98 4.95 4.19 2.63 14.55 12.45 8.89
Bonferroni 11.69 9.20 7.14 5.58 4.61 3.17 16.10 13.99 10.13
Wald Na Na Na Na Na Na Na Na Na
Adj-Wald Na Na Na Na Na Na Na Na Na
H = 16
Na¨ıve 9.51 7.42 5.63 4.43 3.93 2.64 12.61 11.15 7.85
BB 14.75 10.60 8.22 6.86 5.99 3.86 19.41 16.63 11.93
Bonferroni 16.00 12.93 9.98 7.78 6.74 4.69 21.96 19.16 13.85
Wald Na Na Na Na Na Na Na Na Na
Adj-Wald Na Na Na Na Na Na Na Na Na
H = 20
Na¨ıve 11.82 9.05 6.99 5.72 5.09 3.47 15.72 13.59 9.72
BB 18.51 13.29 10.41 8.99 7.87 5.19 24.52 20.75 15.05
Bonferroni 20.32 16.53 12.84 10.24 9.04 6.38 28.04 24.38 17.74
Wald Na Na Na Na Na Na Na Na Na
Adj-Wald Na Na Na Na Na Na Na Na Na
H = 24
Na¨ıve 14.22 10.68 8.44 6.98 6.10 4.29 18.57 15.68 11.52
BB 22.55 15.98 12.70 11.09 9.56 6.55 29.29 24.38 18.09
Bonferroni 24.93 20.28 15.96 12.64 11.17 8.11 33.70 29.15 21.57
Wald Na Na Na Na Na Na Na Na Na
Adj-Wald Na Na Na Na Na Na Na Na Na
H = 28
Na¨ıve 16.52 12.26 9.71 8.39 7.19 5.13 21.60 17.95 13.27
BB 26.50 18.69 14.86 13.50 11.46 7.99 34.46 28.40 21.18
Bonferroni 29.66 24.13 18.92 15.41 13.62 9.94 40.01 34.54 25.53
Wald Na Na Na Na Na Na Na Na Na
Adj-Wald Na Na Na Na Na Na Na Na Na
Table 15: Average volumes of nominal 90% joint confidence bands based on the endogenous
bootstrap with T = 100, normal errors, and AIC lag selection.
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Method Θ1,1 Θ1,2 Θ1,3 Θ2,1 Θ2,2 Θ2,3 Θ3,1 Θ3,2 Θ3,3
H = 4
Na¨ıve 0.87 0.76 0.70 0.38 0.36 0.27 1.17 1.18 0.99
BB 1.21 0.96 0.89 0.47 0.47 0.33 1.49 1.54 1.32
Bonferroni 1.21 1.04 0.96 0.52 0.49 0.38 1.60 1.62 1.35
Wald Na Na Na Na Na Na Na Na Na
Adj-Wald Na Na Na Na Na Na Na Na Na
H = 8
Na¨ıve 1.66 1.72 1.40 0.74 0.85 0.61 2.31 2.67 2.04
BB 2.40 2.28 1.87 0.99 1.16 0.79 3.10 3.61 2.80
Bonferroni 2.54 2.58 2.10 1.12 1.26 0.91 3.47 3.97 3.05
Wald Na Na Na Na Na Na Na Na Na
Adj-Wald Na Na Na Na Na Na Na Na Na
H = 12
Na¨ıve 2.61 2.81 2.16 1.15 1.39 0.95 3.54 4.24 3.05
BB 3.78 3.78 2.91 1.57 1.94 1.28 4.88 5.84 4.26
Bonferroni 4.16 4.38 3.39 1.82 2.15 1.50 5.61 6.56 4.80
Wald Na Na Na Na Na Na Na Na Na
Adj-Wald Na Na Na Na Na Na Na Na Na
H = 16
Na¨ıve 3.65 3.83 2.95 1.58 1.94 1.33 4.82 5.59 4.02
BB 5.33 5.26 4.05 2.23 2.78 1.83 6.76 7.88 5.70
Bonferroni 6.03 6.20 4.80 2.60 3.11 2.17 7.92 8.97 6.54
Wald Na Na Na Na Na Na Na Na Na
Adj-Wald Na Na Na Na Na Na Na Na Na
H = 20
Na¨ıve 4.76 4.72 3.74 2.07 2.51 1.72 6.13 6.67 4.96
BB 6.93 6.55 5.19 2.96 3.65 2.43 8.70 9.62 7.13
Bonferroni 7.96 7.84 6.25 3.50 4.13 2.90 10.33 11.08 8.32
Wald Na Na Na Na Na Na Na Na Na
Adj-Wald Na Na Na Na Na Na Na Na Na
H = 24
Na¨ıve 5.90 5.50 4.54 2.62 3.06 2.14 7.53 7.68 5.95
BB 8.62 7.74 6.33 3.77 4.47 3.03 10.69 11.13 8.49
Bonferroni 9.98 9.37 7.69 4.47 5.10 3.63 12.77 12.94 10.02
Wald Na Na Na Na Na Na Na Na Na
Adj-Wald Na Na Na Na Na Na Na Na Na
H = 28
Na¨ıve 7.03 6.24 5.31 3.19 3.56 2.56 8.90 8.63 6.89
BB 10.33 8.88 7.45 4.66 5.27 3.68 12.75 12.66 9.94
Bonferroni 12.04 10.84 9.14 5.56 6.08 4.46 15.29 14.87 11.87
Wald Na Na Na Na Na Na Na Na Na
Adj-Wald Na Na Na Na Na Na Na Na Na
Table 16: Average volumes of nominal 90% joint confidence bands based on the endogenous
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Figure N.1: DGP-2: Empirical coverage rates of nominal 90% joint confidence bands for Θi,j ,
where i, j ∈ {1, 2, 3}. The sample size is T = 100 and the maximum propagation horizon is
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Figure N.2: DGP-2: Empirical coverage rates of nominal 90% joint confidence bands for Θi,j ,
where i, j ∈ {1, 2, 3}. The sample size is T = 400 and the maximum propagation horizon is













































































































Figure N.3: DGP-1: Empirical coverages of the BB bands with a maximum propagation horizon
of H = 10 with T = 100 and exogenous bootstrap (solid line, circle), with T = 400 and
exogenous bootstrap (dashed line, circle), with T = 100 and endogenous bootstrap (solid line,
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Figure N.4: DGP-2: Empirical coverages of the BB bands with the exogenous bootstrap
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l lBB Bon Wald AWald Naive
Figure N.5: Estimated impulse response of ∆prodt to a one-standard-deviation shock in εt,1
over a maximum propagation horizon of H = 18 (solid line with circles) and the corresponding
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l lBB Bon Wald AWald Naive
Figure N.6: Estimated impulse response of realt to a one-standard-deviation shock in εt,1 over
a maximum propagation horizon of H = 18 (solid line with circles) and the corresponding
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l lBB Bon Wald AWald Naive
Figure N.7: Estimated impulse response of rpot to a one-standard-deviation shock in εt,1 over
a maximum propagation horizon of H = 18 (solid line with circles) and the corresponding
nominal 90% joint confidence bands.
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l lBB Bon Wald AWald Naive
Figure N.8: Estimated impulse response of realt to a one-standard-deviation shock in εt,2 over
a maximum propagation horizon of H = 18 (solid line with circles) and the corresponding
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l lBB Bon Wald AWald Naive
Figure N.9: Estimated impulse response of rpot to a one-standard-deviation shock in εt,2 over
a maximum propagation horizon of H = 18 (solid line with circles) and the corresponding































































l lBB Bon Wald AWald Naive
Figure N.10: Estimated impulse response of ∆prodt to a one-standard-deviation shock in εt,3
over a maximum propagation horizon of H = 18 (solid line with circles) and the corresponding












































































l lBB Bon Wald AWald Naive
Figure N.11: Estimated impulse response of realt to a one-standard-deviation shock in εt,3
over a maximum propagation horizon of H = 18 (solid line with circles) and the corresponding
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l lBB Bon Wald AWald Naive
Figure N.12: Estimated impulse response of rpot to a one-standard-deviation shock in εt,3 over
a maximum propagation horizon of H = 18 (solid line with circles) and the corresponding
nominal 90% joint confidence bands.
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